Introduction: Small cell neuroendocrine carcinomas (SmCCs) of the salivary glands are rare high grade malignant neoplasms, and the identification of these lesions is often difficult. Histopathological features alone are not sufficient for the diagnosis of SmCCs, and immunohistochemical (IHC) staining is almost always mandatory for confirming the diagnosis. Case Presentation: We report one salivary SmCC case in a female who presented with swelling on the left side of the face. For a distinct diagnosis, histopathological and IHC evaluation was performed. Conclusions: The presentation of these cases can be helpful for the histopathological differential diagnosis of similar tumors
Introduction
Small cell neuroendocrine carcinomas (SmCCs) are malignant epithelial neoplasms that mostly occur in the lungs (1, 2) . Primary extrapulmonary small cell carcinomas (PESmCCs) are a rare malignancy accounting for 2.5% to 5% of all SmCCs. In the head and the neck, SmCCs often arise in the larynx, nasal cavity, paranasal sinuses, pharynx, oral cavity, cervical esophagus, and salivary glands (2, 3) . SmCCs in the salivary glands are rare, comprising only 2% of all tumors that occur in the salivary glands (4) .
In SmCCs, the atypical cells are almost 2 times larger than the normal small lymphocytes. They are round or oval, and are arranged in solid sheets and nest patterns (5) . Therefore, the differential diagnosis of SmCC should include metastatic small cell lung carcinoma, Merkel cell carcinoma, metastatic melanoma, lymphoma, poorly differentiated carcinoma, and other small round cell tumors (3) .
SmCC cells react with common neuroendocrine markers such as neuron specific enolase (NSE), neurofilament, synaptophysin, and chromogranin. Additionally SmCC cells may express general epithelial markers such as keratin (3, 6) .
SmCCs in salivary glands have a more favorable prognosis than small cell carcinoma in other organs such as the lung, larynx, esophagus, and trachea, with an estimated survival rate after two and five years at 70% and 46%, respectively (2, 7). However, because of the aggressive nature of SmCCs and the frequent occurrence of distant metastasis and recurrence, quick diagnosis of these tumors is important. Accordingly, the definitive diagnosis is made by immunohistochemical (IHC) analysis. Currently the treatment modalities include a combination of surgery, radiotherapy, and chemotherapy (8, 9) .
In the current study, the clinical, histopathological and immunohistochemical features of a rare case of SmCC in the minor salivary glands of the palate are discussed.
Case Presentation
A 21-year-old female was referred to the department of oral and maxillofacial pathology at Isfahan University of Medical Sciences due to swelling on the left side of the face and on the left side of the nasolabial fold (Figure 1 ). In intraoral examination, a mass on the left side of the maxilla was observed as involving both the alveolar mucosa and the palate from tooth no. 7 to 15 ( Figure  2 ). Tooth no. 8 and 9 were completely loose. The patient had a history of unexplained tears dropping from the left eye. There was no paresthesia or anesthesia, and the mucosa was normal. This swelling had been progressively in- creasing and rapidly growing over the course of only six months. A panoramic radiographic image showed a mixed radiolucent-radiopaque lesion from the mesial of the right first molar to the distal of the left second molar ( Figure 3 ). The CT scan revealed a soft tissue mass in the anterior of the maxilla with expansion into the left nasal cavity and the maxillary sinus (of both the axial and coronal plates) ( Figure 4 ). An incisional biopsy was performed and, based on histopathological consideration, nests and sheets of small round cells with round to oval nuclei, and scant eosinophilic cytoplasm very similar to lymphoma, small cell carcinoma of lung, or any small round cell tumor were observed. Pleomorphism, atypism, hyperchromatism, and mitotic figures were visible to variable degrees ( Figure   5A : magnification: ×100; Figure 5B : magnification: ×400).
For a distinct diagnosis, the IHC method was used with markers of leukocyte common antigen (LCA), CD99, vimentin, neuron specific enolase (NSE), desmin, cytokeratins (CKs), and epithelial membrane antigen (EMA). The IHC study demonstrated that the tumor cells did not stain for LCA, CD99, vimentin, or desmin, but these cells were strongly stained positive (4+) for one of the common neuroendocrine markers like NSE, and focally positive (1+) for CKs and EMA. The staining intensity was evaluated with rankings of 0 = negative, +1 = poor, +2 = moderate, +3 = moderate to high, and +4 = very high. These features of the tumor cells were suggestive of small cell neuroendocrine carcinoma.
The patient was treated with a complete resection of the maxilla (total maxillectomy). A gross mass of 6 × 5 × 4 cm3 of the maxilla bulk from tooth no. 5 to 16 was obtained.
The margins of the mass were well defined, unencapsulated, and markedly invasive, especially on the palate. The texture of the section was solid and the color was yellowtan to brown. Under a light microscope (Olympus BX41), the tumor cells appeared to be round to oval with scattered polygonal cells, prominent nuclei, inconspicuous nucleoli, and scanty cytoplasm. The tumor cells were arranged in solid nests and alveolar patterns. For further study, the IHC method was used to determine the presence of pan-cytokeratin (pan-CK), EMA, CK20, NSE, chromogranin, synaptophysin, S100, and Ki-67.
The following results were obtained: pan-CK and EMA were focally positive (1+), chromogranin was moderately positive (2+), and synaptophysin and NSE were strongly positive (4+). However, the tumor cells did not express CK20 or S100 ( Figure 6A , B, C, D ; magnification: ×400).
Because of the involvement of the cervical lymph nodes, neck dissection was performed and microscopically, the same features of the lesion biopsy were viewed with more polygonal cells. The tumor cells were involved in two lymph nodes.
Overall, by considering the medical history, CT scan results, histopathological findings, and IHC analysis, the final diagnosis of small cell neuroendocrine carcinoma with probable origin from the minor salivary glands of the plate was obtained. The patient was followed-up on one month after surgery, and chemotherapy was added to the treatment protocol.
However despite the follow-up and continuing treatment, the patient died one year after surgery because of a 2
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Discussion
Small cell neuroendocrine carcinoma (SmCC) is a high grade malignancy that was first observed in the lung (1, 2, 5) . SmCC has also been referred to as oat cell carcinoma, poorly differentiated neuroendocrine carcinoma, small cell undifferentiated carcinoma, or anaplastic cell carcinoma (2, 5) . SmCC may also occur in non-pulmonary organs in which it is classified as extra-pulmonary small cell carcinoma (EPSmCCs). EPSmCCs can involve different organs such as the head and neck, gastrointestinal tract, genitourinary, and gynecologic organs.
The larynx, nasal cavity, paranasal sinuses, pharynx, oral cavity, cervical esophagus, and salivary glands are most commonly involved in cases involving the head and neck (2, 3) . In 1972, Olofsson and Van Nostrand reported the first case of SmCC in the head and neck, specifically located in the larynx (10) . SmCCs in the salivary glands are rare and account for approximately 2% of all salivary gland malignancies. Salivary SmCC include 2.8 %and 1.85 % of all major and minor salivary gland tumors, respectively (5) . The most common site of involvement of the major salivary glands is the parotid (1, 2).
Extrapulmonary SmCCs including those of the salivary glands behave aggressively much like SmCCs in the lung, and with similar histologic, ultrastructural, and IHC features, but salivary gland SmCCs have a better prognosis in comparison with pulmonary SmCCs (3, 7) . Clinically, patients present with a painless, rapidly growing mass that develops in the range of 3 -6 months (typically less than 3 Histologically, these aggressive high grade neoplasms consist of nest, sheet, or ribbon patterns of round, oval, or even fusiform cells measuring as large as or about two times larger than normal small lymphocytes. The cells are typically identified by ill-defined borders, sparse eosinophilic cytoplasm, and pyknotic nuclei, with fine evenly-dispersed clumped chromatin. Nuclear molding and crush artifact may also be observed in these cases, and the nucleoli are inconspicuous (3, 5) .
SmCCs have a high mitotic index (averaging 10 mitotic figures per 10 high-power fields) (5) . Ductal and squamous differentiation as well as the coexistence of squamous and small cell carcinomas may also be observed (5, 11) . Areas of necrosis in these tumors may be visible as well (3, 11) . Additionally, vascular and perineural invasion is frequent in the findings (5) .
The immunophenotypes of SmCCs reveal both epithelial and primitive neuroendocrine differentiation (3). Immunohistochemically, the tumor cells exhibit positivity for broad-spectrum cytokeratins as seen in punctate parinuclear dot staining. Some SmCCs also stain with cytokeratins 7 and 20 (12) . These tumors express one or more neuroendocrine markers that include chromogranin, synaptophysin, and CD56 or the neural cell adhesion molecule (NCAM). Most of tumors also stain positively for EMA and NSE. SmCC may also react with neurofilaments and CD57 (Leu-7) (9, 13) .
In their study, Huntrakoon et al. demonstrated that membrane-bound, dense-core neurosecretory granules were observed in~20% of cases of SmCC of the salivary glands (14) . In a study by Eversole and Knapp, 47% of SmCC tumors contained neuroendocrine granules (15) . In the present case, the expression of CK and EMA was focally positive, NSE and synaptophysin was strongly positive, and chromogranin was relatively positive, which confirmed the diagnosis of SmCC.
Synaptophysin, a membrane glycoprotein found in small presynaptic vesicles, is one of the neuroendocrine markers that can stain nerve and epithelial tumors (2, 7) . Chromogranin is a component of normal chromaffin granules that is frequently seen in many endocrine cells and endocrine tumors. However, this marker is also occasionally expressed in some of the non-neuroendocrine carcinomas and sarcomas (7) . NSE is a specific marker for neurons, neuroendocrine cells, and their tumors (5, 7) . In some studies, TTF-1 and CD117 are used for the diagnosis of lung SmCC (2). TTF-1 is stained in the epithelial cells of the thyroid glands and lungs and also in the majority of lung. SmCCs and atypical neuroendocrine tumors immunohistochemically react to TTF-1 (2, 3, 16) . CD117 is also commonly expressed in gastrointestinal stromal tumors (2, 17) . If a tumor is positive for at least one of these neuroendocrine cell markers, then diagnosis of SmCC can be confirmed (2).
The differential diagnosis of salivary SmCC should include an examination for metastatic SmCC of the lung, other types of neuroendocrine or carcinoid tumors, Merkel cell carcinoma, metastatic melanoma, lymphoma, and poorly differentiated carcinoma. Carcinoid tumors can be easily differentiated from SmCC due to the distinct histopathological features. Merkel cell carcinoma is morphologically similar to salivary SmCC. In addition, both tumors are expressed by CK20 paranuclearly, but these tumors, unlike pulmonary SmCC, are not expressed by TTF-1. Melanoma and lymphoma should be immunohistochemically identified by their specific markers, including S-100, HMB-45, LCA, and CD45. Other differential diagnoses include small round cell tumors such as rhambdomyosarcoma, Ewing's sarcoma, mesenchymal chondrosarcoma, olfractory neuroblastoma, and small cell osteosarcoma that could be differentiated immunophenotypically and ultrastructurally (3, 14, 18) . Hatoum et al. reported cervical lymphadenopathy in 80% of patients at the time of diagnosis. In the present case, involvement of the cervical lymph nodes was apparent at the time of diagnosis of the tumor (8, 19) .
According to above discussion, a definitive diagnosis of salivary SmCC is not possible with only histopathological findings. Therefore, for confirming the histopathological diagnosis of neuroendocrine SmCC, IHC staining must be performed. Medical history, clinical examination, and image-based studies should also be considered to rule out metastatic SmCC (2) .
In the current case, the most important differential diagnosis was metastatic carcinoma, but because of the lack of history of any other primary tumors, this probability was not confirmed. In order to exclude pulmonary SmCC, a complete chest examination with a CT scan was performed. Involvement of the lung was not apparent in the radiographic images of the chest. Negative immunohistochemical staining with S-100, LCA, CD99, and desmin helped to distinguish the present salivary SmCC from malignant melanoma, lymphoma, Ewing's sarcoma, and rhambdomyosarcoma, respectively.
Different studies have reported that SmCC of the salivary glands has a better outcome in comparison with pulmonary SmCC (1-3). However, local recurrence and distant metastases have been reported in more than 50% of patient after diagnosis (2, 9) . In Jorcano et al.'s study, tumors with a diameter of larger than 3 cm were shown to have a poorer prognosis than smaller tumors. Therefore, larger sized tumors could be an indicator of poor prognosis. Additionally, they reported that tumors expressing more than four different neuroendocrine markers in comparison with those that expressed only two or three neuroendocrine markers were indicative of a better prognosis (9) .
Due to the rarity of these tumors and the scant data about them, there is still controversy about the treatment regimen (3, 8) . The current treatment of choice for SmCC is wide local excision of the tumor and ipsilateral cervical lymphadenectomy. In addition, adjuvant chemotherapy and radiotherapy may be warranted (3, 7) . Chemotherapy is the chief choice treatment for patients with recurrence or metastasis, and in cases of advanced aggressive tumors (3).
Jorcano et al. demonstrated that the local recurrence rate in cases that have only been treated by surgery was 75%, whereas this rate is reduced to 20% in patients with a combination of surgery and radiotherapy. Furthermore, the survival rate of those that have been treated by surgery alone was lower than of those that used combined treatment (9) . Therefore, combined treatment is recommended.
Conclusion
In conclusion, one relatively unknown case of small cell carcinoma in the oral cavity was introduced. The presentation of these cases can be helpful for the histopathological differential diagnosis of similar tumors.
